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unless they are specially predisposed. This predisposition
may be general or local; a general predisposition consisting
in some frailty of constitution, often inherited, and a local
predisposition generally produced by the effects of inflam-
mation in some organ, weakening its vitality and leaving
within it some stagnant or semi-stagnant exudations or
secretions, in which the bacilli find a congenial soil for their
development. Above all, the occurrence of repeated catarrhal
inflammations of the lungs appears to create the special
predisposition which is necessary to enable the bacilli to
maintain themselves and multiply within the body.

Lastly, heredity certainly plays a most important part
in the propagation of this disease. Tuberculous parents
often bequeath to their offspring an original frailty of
constitution which renders them liable to be infected by the
bacilli; and, in the second place, though the truth of this is
not well established, it is possible that the germs of the
disease may themselves be transmitted from parent to off-

spring, and, after lying latent in the system for a variable
time, may subsequently, under favouring circumstances,
wake into new activity.
Numerous experiments have proved that tuberculosis may

be transmitted from man to lower animals, and from one
lower animal to another. In the necessary absence of experi-
ment, the evidence in favour of its transmission from lower
animals to man may appear less cogent; but in the opinion
of this Board the evidence is amply sufficient to justify
legislative precautions.
These precautions, as embodied in the recommendations of

the Board, include the declaration of tuberculosis as a con-
tagious disease, and its introduction into the schedule of
the Diseases of Stock Act, so that tuberculous animals may
be seized and slaughtered; but it is not proposed to intro-
duce any quarantine regulations. No compensation is to
be allowed to owners for the compulsory slaughter of
tuberculous cattle; and it is further recommended that a
circular letter be addressed to owners of stock, requesting
their active co-operation with the Government, so as to
limit the prevalence of tuberculosis, and indicating the
measures most effective to this end. Further recommenda-
tions are made respecting tuberculosis in reference to meat-
supply, and dairies, which it is proposed to inspect. There
can be no question that the Board have gone to the root of
the matter, and it remains to be seen how far it is possible
to carry their recommendations into effect in view of the
great prevalence of bovine tuberculosis.

DR, RICHARDSON’S LECTURES ON ANIMAL OR
VITAL MECHANICS.

LECTURE V.

MECHANISM OF THE HEART.

THE fifth and last lecture of the course delivered on Mon-

day, May 31st, was devoted to the subject of the work of
the heart. The circulation through the heart itself was first
noticed, and the provision by which it is secured that the
heart shall be fed with blood permanently, as the primary
organ of the circulation, and in that sense the organ which
requires to be served before any muscle of the body, volun-
tary or involuntary. In the second part of the lecture
Dr. Richardson described the movements of the auricles
and the ventricles, the diastoles and systoles, and the
valvular actions during each series of movements. In
this part he explained that he had seen the heart
working under two distinct tensions, which he desig-
nated as the high or full vital tension and the low or

syncopal tension. Under the high or full tension, the
volume of the heart is large and the stroke so powerful as
to distend the whole of the arterial trunks; under the low
tension, the volume of the heart is reduced to fully half
that of the high tension, and, although the motion of the
auricles and ventricles is still in correct order as to time and
method, the propulsion is so feeble that the arteries are not
distended. In this minor condition of action the circulation
is sustained, as during syncope and catalepsy, but in a

passive or negative state, from which the revival is some-
times all but instantaneous, owing to a sudden return of the
heart to its full power. In an experimental observation
under anaesthesia, the lecturer had actually witnessed in a

lower animal this transition in the work of the heart from
the low to the high tension. It was the work of a moment,
was attended with phenomena resembling a restoration from
temporary death to active life, and was due probably to a
restored balance of the nervous supplies by which the heart
is naturally maintained in equilibrium of motion.
The observation on the equilibrium of motion led to a de-

scription of the nervous supplies of the heart; the pro-
pelling from the sympathetic source: the controlling,
through the pneumogastric, from the cerebro-spinal source.
Here Rudinger’s dissections of the cardiac nerves formed on
the screens beautiful illustrations, rendering the demonstra-
tion of a difficult subject extremely easy and practical.
From this point the course of the lecture was more tho-
roughly mechanical. The number of the pulsations of the
heart in different animals-in fish, frog, bird, rabbit, cat,
dog, sheep, horse-was described, and a few comments
made on the remarkable slowness of the heart-40
strokes per minute-in the horse. Then the number of
pulsations in man at various periods of life, and at different
levels, from the level of the sea up to four thousand feet
above sea level, was brought under review, and was followed
by a computation of the average work performed by the
heart in a healthy adult man. The work was traced out by
the minute, the hour, and the day, and was shown to
equal the feat of raising 5 tons 4 cwts. one foot per
hour, or 125 tons in twenty-four hours. The excess of
this work under alcohol in varying quantities formed a
corollary to the history of the work of the heart, Parkes’
calculation showing an excess of 34 foot-tons from the
imbibition of eight fluid ounces of alcohol. The facts re-
lating to the work of the heart by the weight of work
accomplished was supplemented by a new calculation, in
which the course of the circulation was explained by
mileage. Presuming that the blood was thrown out of the
heart at each pulsation in the proportion of 69 strokes per
minute, and at the assumed force of 9 feet, the mileage of
the blood through the body might be taken at 207 yards
per minute, 7 miles per hour, 168 miles per day, 61,320
miles per year, or 5,150,880 miles in a lifetime of 84 years.
The number of beats of the heart in the same long life
would reach the grand total of 2,869,776,000.
In the next part of the lecture the sounds of the

heart were described and imitated, and the muscular
construction, with special reference to the spiral character
of the cardiac action, was illustrated on the screen by
the electric light from Pettigrew’s remarkable series of
photographs of dissections of the heart. The effect of the
ventricular contraction on the arterial pulses was also illus-
trated by a series of sphygmographic tracings thrown on the
screen, showing the natural pulse tracings and the various
deviations from the natural under the effects of alcohol,
tobacco, opium, and exposure to extreme cold. The resist-
ance produced by cold was illustrated from the tracing of
the pulse of Mr. Fleuss after his immersion for an hour in
water at 35&deg; Fahrenheit.
The course was brought to a close with a short summary of

a few of the leading topics which had formed the subjects
of discourse, and with some practical hints deducible from
them. 
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Public Health and Poor Law.
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REPORTS OF MEDICAL OFFICERS OF HEALTH.

1-1a)-wiek Urban District.-The birth and death rates for
this district during 1885 were 395 and 15-9 per 1000

respectively, and there was a marked absence of any
prevalence from infectious diseases; two cases were, how-
ever, admitted into the isolation hospital. Mr. Hardwicke, in
speaking of disinfectants, places great confidence in one
which for commercial purposes is sold under a special name ;
but something more than a chemical fluid, however trust-
worthy, is needed for the purposes of a sanitary authority
who have bedding &c. to deal with. A new water-supply
from borings in the chalk is expected to be delivered into
the borough next October.

Hanley Urban District.-This district exhibited in 1885 a
death-rate of 3’3 per 1000 below that of the mean for the


